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SURFACE- AND GROUND-WATER QUALITY DATA AT SELECTED LANDFILL SITES 

IN MECKLENBURG COUNTY, NORTH CAROLINA, 1980-86

By W. Harold Eddins and Alex P. Cardinell 

ABSTRACT

The U.S. Geological Survey initiated an urban water-quality study in 

1979 in cooperation with the City of Charlotte and Mecklenburg County, North 

Carolina, to study, among other things, the effects of solid-waste disposal 

on the water quality in Mecklenburg County. Water-quality samples (747 

inorganic and 168 organic) were collected at 20 surface-water sites and 53 

monitoring wells at four selected landfills from 1980 to 1986. Samples were 

analyzed for 142 selected physical and biological parameters, major ions, 

nutrients, trace metals, and (or) organic compounds. Results from all 

analyses are presented in tabular form in the appendices.

INTRODUCTION

Mecklenburg County is one of the most rapidly growing areas in North 

Carolina. The county population was nearly 435,000 in 1985. Charlotte is 

the largest city in North Carolina and covers a large part of Mecklenburg 

County (fig. 1). Increasing growth and development of Mecklenburg County 

has brought greater potential for contamination of the local water resources 

by wastes from point sources such as municipal and industrial effluents and 

nonpoint sources such as landfills and runoff from streets and lawns. City 

and county governments of the area have expressed concern over the potential 

contamination of their water resources. Consequently, the U.S. Geological 

Survey entered into a two-phase cooperative program with the City of 

Charlotte and Mecklenburg County in 1979 to evaluate the effects of urban 

development on the water resources of the area. The first phase of study of 

surface-water quality in Mecklenburg County resulted in a report by Eddins 

and Crawford (1984) that indicated runoff from nonpoint sources often 

appears to be more significant than point source effluents. The report also
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Figure 1.--Landfill study sites in Mecklenburg County.



stated that seepage from landfills affected the water quality of streams 

draining these areas, especially during low flow when streamflow is 

primarily ground-water discharge. As a consequence of the findings of 

Eddins and Crawford (1984), the second phase of the cooperative program 

included a study to (1) determine the movement and water-quality 

characteristics of ground water, and (2) determine the effects of landfill 

leachate on the chemical-quality characteristics of surface waters in drains 

issuing from the landfills and in streams adjacent to them.

Purpose and Scope

This report presents the water-quality analyses collected from surface- 

water and ground-water sites at four landfill sites in Mecklenburg County 

from 1980 through 1986 as part of the second phase of the study. The 

landfills included in this study are the Harrisburg Road, Holbrooks Road, 

Statesville Road, and York Road landfills (fig. 1).

A water-quality monitoring network was established at these landfills 

that consisted of 20 surface-water sites and 53 monitoring wells (tables 1 

and 2). In this network, 23 monitoring wells and 10 surface-water sites 

were established after 1982 as part of the second phase of study. Twelve of 

the 53 monitoring wells were domestic-supply wells. The numbering system 

used on all maps and tables in the text and in the four appendices follows 

the preexisting numbering system used by Mecklenburg County.

Sampling began in 1980 and ended in December 1986. Samples were 

analyzed for 142 selected physical and biological parameters, major ions, 

nutrients, trace metals, and organic compounds (tables 3, 4, 5, and 6). 

Field measurements included specific conductance, alkalinity, temperature, 

and pH. Evaluation of these data is underway to determine how landfill 

leachate may affect stream-water quality.



Table 1.--Description of surface-water quality monitoring sites

[Location of sites shown on figures 2, 3, 4, and 5. Record types: C-continuous 
discharge, P-periodic sample collection, R-periodic stage, S-continuous 

specific conductance and temperature.]

Number of
Mecklenburg

County
number

HBSW7A
HBLSW1506
HBSW2006
HBSW2007
HBSW2008
HBSW2009
HBSW2010

HRSW1
HRSW2

SRSW2
SRSW3
SRSW11
SRSW12
SRSW14

uses
station
number

0212429910
0212429935
0212429960
0212429920
0212429940
0212429930
0212429915

0212404995
0212404990

0214620810
0214620750
02146211
0214623000
0214628700

Date
established

Drainage
area (mi )

Record
type

Samples

Inorganic Organic
Harrisburg

Sep. 1982
Aug. 1983
Dec. 1984
Nov. 1982
Nov. 1982
Oct. 1984
Sep. 1984

Holbrooks

Apr. 1983
Apr. 1983

Statesville

Aug. 1979
Oct. 1979
Oct. 1979
Apr. 1980
Apr. 1980

Road landfill

0.12
.06

1.0
.44
.5
.39
.34

Road landfill

1.85
1.52

Road landfill

.03
3.41
5.97

11.8
24.9

P
P
P
P
P

C.P.S
P

P,R
P,R

P
P

C.P.S
P
P

15
6
4

15
14
5
5

13
13

20
16
23
3
2

2
3
2
2
3
1
1

,

3
3

3
5
2
-
-

York Road landfill

YRSW8
YRSW9
YRSW9A
YRSW21
YRSW21A
YRSW41

0214632330
0214632340
0214632335
02146300
0214632322
0214632815

Aug. 1979
Apr. 1980
Oct. 1981
Aug. 1969
Aug. 1982
Mar. 1981

.37
1.02
.87

30.7
38.0
41.2

P,R
P,R
P,R
C,P
P,R
P,R

14
20
17
2

17
21

.
2
3
1
3
3

A
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Table 3.--Water-quality chemical analyses performed on samples

Physical and biological parameters

Alkalinity
Biological oxygen demand
Chemical oxygen demand
Color
Dissolved oxygen.
Fecal coliform

Fecal streptococci
Hardness
PH
Specific conductance
Temperature
Total dissolved solids

Major ions

Bicarbonate 
+Calcium
Chloride
Fluoride 

-Magnesium

-HPotassium 
+Silica 
+Sodium 
Sulfate

Nutrients

+Ammonia nitrogen (as N) 
Nitrate 
Phosphorus

Trace metals

+Aluminum
*Arsenic 
Barium

*Cadmium
*Chromium
*Copper 
Iron

*Lead 
Manganese
*Mercury
*Selenium  
*Silver
*Zinc

+Analysis initiated in November 1985.
*Priority pollutants (U.S. Environmental Protection Agency, 1976, 

1984, 1986).



Table 4.--Base/neutral and acid extractable organic 
compounds included in analysis

*Acenaphthene
*Acenaphthylene 
^Anthracene
*Benzidine
*Benzo(a)anthracene
*Benzo(a)pyrene
*Benzo(b)fluoranthene
*Benzo(g,h,i)perylene
*Benzo(k)fluoranthene
*Butyl benzyl phthalate 
Chloromethylphenol

*Chrysene
*Di-n-butylpythalate
*Di-n-octylphthalate
*Dibenzo(a,h)anthracene
*Diethylphthalate
*Dimethylphthalate
*Dinitromethylphenol
*Fluoranthene
*Fluorene
*Hexachlorobenz ene
*Hexachlorobutadiene
*Hexachlorocyclopentadiene
*Hexachloroethane
*Indeno(1,2,3-c,d)pyrene
*Isophorone
n-Nitrosodi-n-proplamine 
n-Nitrosodiphenylamine 
n-Nitrosodimethlyamine

*Naphthalene
*Nitrobenzene
*Pentachlorophenol
*Phenanthrene
*Pehnol
*Pyrene
*1,2-Dichlorobenzene
*1,2,4-Trichlorobenzene
*1,3-Dichlorobenzene
*l,4-Dichlorobenzene 
2-Chlorethyl methane

*2-Chlorethyl vinyl ether
*2-Chlorisopropyl ether
*2-Chloronaphthalene
*2-Chlorophenol
*2-Ethyhexyl phthalate
*2-Nitrophenol
*2,3,7,8-Tetrachloro dibenzo-p-dioxin
*2,4-Dichlorophenol
*2-4-Dimethylphenol
*2,4-Dinitrophenol
*2-4-Dinitrotoluene
*2,4,6-Trichlorophenol
*2,6-Dinitrotoluene
*3,3-Dichlorobenzidine
*4-Bromophenyl phenyl ether
*4-Chlorophenyl phenyl ether
*4-Nitrophenol

*Priority pollutants (U.S. Environmental Protection Agency, 1976, 
1984, 1986).



Table 5.--Herbicides and pesticides included in analysis

*Aldrin *Heptachlor epoxide

*Chlordane . *Lindane

*DDD Methoxychlor

*DDE Mirex

*DDT Perthane

*Dieldrin Silvex

*Endosulfan *Toxaphene

*Endrin 2,4-D

*Gross PCB's 2,4-DP

Gross PCN's 2,4,5-T

*Heptachlor

*Priority pollutants (U.S. Environmental Protection 
Agency, 1976, 1984, 1986).
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Table 6.--Volatile organic compounds included in analysis

*Benzene

*Bromoform (tribromomethane)

*Carbon tetrachloride

*Chlorobenzene

*Chlorodibromomethane

*Chloroethane

*Chloroform

*D i ch1orobr omome thane

*Dichlorodifluoromethane

*Ethylbenzene

*Methyl bromide

*Methylene chloride

*Tetrachloroethylene

*Toluene

*Trichloroethylene

*Trichlorofluoromethane

*Vinyl chloride (chloroethane)

*1,1-Dichlorethylene

*l,l-Dichloroethane

*1,1,1-Trichloroethane

*1,1,2-Trichloroethane

*1,1,2,2-Tetrochloroethane

*l,2-Dichloroethane

*l,2-Dichloropropane

*1,3-Dichloropropane

*1,2-trans-Dichloroethylene

*2-Chloroethyl vinyl ether

*Priority pollutants (U.S. Environmental Protection Agency, 1976, 
1984, 1986).

LANDFILL DESCRIPTIONS 

Harrisburg Road Landfill

The Harrisburg Road sanitary landfill (fig. 2) is approximately 305 

acres in size and is located in eastern Mecklenburg County about one mile 

east of the Charlotte City limits. The Harrisburg Road landfill is the most 

recently developed of the four study landfills and the only one still 

active, disposing of a mixed (residential, commercial, industrial) solid 

waste. The landfill is in a subbasin of the Bear Creek drainage basin with
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Figure 2.--Monitoring wells, surface-water monitoring sites, and solid- 
waste disposal cells at or near Harrisburg Road landfill.
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2 a drainage area of about 2.5 mi . The general surface-water drainage at

this landfill is to the north. The landfill is not lined with an 

impermeable layer. Excavation and fill techniques are used for disposal of 

mixed solid wastes (residential, commercial, industrial) in cells placed 

above the water table. A 6-inch soil cover is applied to fresh waste 

daily.

Landfilling at Harrisburg Road started in 1973 on its southern border, 

southeast of Lake Hoffman, and has progressed in a generally northern 

direction, with current (1987) activity centered in the northeastern corner. 

As a result of the continued development of the landfill, several of the 

monitoring wells initially used for water-quality sampling were destroyed as 

new landfill cells were created. Where landfill activities are completed, a 

2-foot final cover has been added, and on one 100-acre completed segment, a 

9-hole golf course is currently under construction.

Holbrooks Road Landfill

The Holbrooks Road sanitary landfill (fig. 3), which opened in 1968 and 

closed in 1986, is located in the north-central section of Mecklenburg 

County approximately five miles north of the Charlotte City limit.

Holbrooks Road landfill covers 65 acres and is located within the Clark
2 

Creek basin (drainage area 3.63 mi ). One intermittent stream drains runoff

from the landfill into the South Prong of Clark Creek.

There are two landfill cells at the Holbrooks Road landfill, one on 

each side of the intermittent stream cutting through the landfill. The 

western landfill cell is the older disposal area. Excavation and fill 

techniques were used for disposal of mixed (residential, commercial, 

industrial) solid wastes in the cells above the water table and a 6-inch 

soil cover was applied over each day's waste layer. The Holbrooks Road 

landfill was not lined with an impermeable layer.

A 2-foot final cover of sandy clay loam was placed over each landfill 

cell to inhibit surficial leakage. Portions of this landfill are being 

currently used for a model airplane recreational area.

12
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Figure 3.--Monitoring wells, surface-water monitoring sites, and solid-waste 
disposal cells at or near Holbrooks Road landfill.
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Statesville Road Landfill

The Statesville Road landfill (fig. 4) is located in central 

Mecklenburg County within the north boundary of Charlotte. This 140-acre

disposal area, opened in 1940 and closed in 1970, is the oldest of the four
2 study sites. This site is located within a 5.97 mi subbasin of the Sugar-

Irwin Creek basin. Irwin Creek cuts through the middle of the Statesville 

Road landfill. One refuse area is located on each side of Irwin Creek, and 

runoff from the landfill drains down relatively steep slopes into Irwin 

Creek.

Operations at this site pre-'date implementation of most of the 

regulations and specifications for modern sanitary landfills. Solid wastes 

(residential, commercial, industrial) were dumped on part of an old 

floodplain, with garbage and trash accumulating in mounds between 70 and 80 

feet high over a 30-year period. Demolition material (bricks, wood, 

plaster, etc.) from the 1960's urban renewal projects was also dumped at 

this site before it closed in 1970. The accumulated volumes of material 

were periodically reduced by open burning, but the refuse was not compacted 

on or off the site. No daily cover was used during the disposal activity 

although these mounds have now been covered with a sediment cover of 

undetermined thickness. An auto salvage yard was established in 1980 on the 

northern refuse area, while the southern refuse area is not currently being 

utilized.

York Road Landfill

The York Road sanitary landfill (fig. 5) is located in the southwestern 

part of Mecklenburg County. This site, the largest of the study sites at

375 acres, was opened in 1968 and closed in 1986. It is mostly within a
21.02 mi basin of an unnamed tributary to Sugar Creek. General surface- 

water runoff is to the southwest toward Sugar Creek. Intermittent streams 

drain landfill runoff into Sugar Creek on its western boundary.

The unlined landfill was developed initially in its southern part with 

the northern part being developed last. A combination of excavation and

14
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   Approximate Solid Waste Disposal Cell Boundary

Figure 4.--Monitoring wells, surface-water monitoring sites, gaging station, 
and solid-waste disposal cells at or near Statesville Road landfill.
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Figure 5.--Monitoring wells, surface-water monitoring sites, gaging station, 
and solid-waste disposal cells at York Road landfill.
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fill, and ramp disposal techniques were used for disposal of mixed 

(residential, commercial, industrial) solid wastes above the water table. A 

daily 6-inch soil cover was applied to fresh refuse. A 2-foot final cover 

has been added to all solid-waste disposal cells, and a recreational area 

including softball fields and an 18-bole golf course is being constructed on 

portions of this landfill.

DATA COLLECTION 

Surface-Water Sampling Techniques

Stream-water quality samples were collected during both base-flow and 

high-flow periods at the four landfill study areas. Frequency of collection 

varied, but at least two base-flow period samples were collected at each 

sampling site during the five-year study. Base-flow periods were considered 

those periods following 7 to 10 days of no rainfall, when ground-water 

discharge is the major source of water in the streams. High-flow periods 

were considered to be any time stream stage was one foot or more above that 

of base flow. No attempt was made to differentiate between high-flow 

samples taken during the rising stage of the hydrograph as opposed to 

samples taken at the peak or during falling stage. ' This difference in 

hydrograph stage will greatly influence the concentration of sediment- 

related constituents.

Base-flow samples were taken from midstream or at multiple points in 

the stream cross section. These samples were collected with an epoxy- 

painted DH-48 hand-held sampler using depth-integrated techniques described 

in Guy and Norman (1970). High-flow samples were taken at multiple points 

in the stream cross section using a depth-integrating epoxy-coated D-49 

cable and reel sampler. Samples for analyses of inorganics were taken at 

multiple points in a stream cross section and were composited using a churn- 

type splitter. Samples for analyses of bacteriological parameters and 

organic constituents were collected directly into sterilized glass 

containers.
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Samples for metals analyses were collected and transferred to acid- 

rinsed polyethlene bottles and acidified with nitric acid to a pH of 2.0 or 

less. Prior to June 14, 1983, metals analyses were performed on unfiltered 

samples, and results are presented for the total recoverable concentrations 

of each trace metal. After June 14, .1983, metals analyses were performed on 

both filtered (prior to acidification) and unfiltered water samples, and 

results are presented for both dissolved and total recoverable 

concentrations. The difference between these concentrations reflects the 

partial extraction of metals from suspended particulates included in the 

unfiltered samples. Samples for nutrients, inorganics, metals, and 

bacteriological analyses were chilled and preserved where required and taken 

to the Mecklenburg County Department of Environmental Health Laboratory for 

analysis.

Analyses for dissolved oxygen, pH, temperature, specific conductance, 

and alkalinity were performed at the sampling site. Organic analyses were 

performed at the U.S. Geological Survey National Water Quality Laboratories 

at either Doraville, Georgia, or Arvada, Colorado. All other analyses were 

performed at the Mecklenburg County Department of Environmental Health 

Laboratory.

Continuous records of discharge, specific conductance, temperature, and 

pH were collected at two gaging station sites, York Road landfill site 

(YRSW21, fig. 5) and Statesville Road landfill site (SRSW11, fig. 4). These 

records are published in the annual U.S. Geological Survey hydrologic data 

report (U.S. Geological Survey Water Resources Data for North Carolina, 

Water Years 1980-86).

Ground-Water Sampling Techniques

Ground-water monitoring wells were purged of at least three volumes of 

water one to three days prior to sampling in order to ensure that the 

standing water in the well is representative of the in-situ ground-water 

quality. Water-level measurements were made before any samples were 

collected.
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Samples for analyses of inorganics and non-volatile organic 

constituents were collected from the monitoring wells with a Timco bailer 

made of polyvinyl chloride (PVC). To limit the chance of contact with the 

atmosphere, samples for volatile organic analyses were collected in a closed 

system, using a bladder pump, at monitoring wells. At domestic wells, 

samples were collected at a water faucet.

Multiple samples for organic analyses were collected at each site with 

the Timco PVC bailer and placed in sterilized, one-liter glass containers. 

Multiple samples for volatile organics were collected in specially designed 

40 milliliter (ml) glass bottles, following standard U.S. Geological Survey 

procedures. Samples for organic  analyses were immediately placed on ice and 

shipped chilled within two days to one of the two U.S. Geological Survey 

National Laboratories.

Samples for metals analyses were transferred to acid-washed bottles and 

acidified with nitric acid to a pH of 2.0 or less. As with surface-water 

samples, ground-water samples were only analyzed for total recoverable 

concentrations prior to June 14, 1983. After that date, filtered and 

unfiltered aliquots were analyzed, and results are reported for both 

dissolved and total recoverable concentrations. Any differences in 

concentration of these two methods reflect the partial extraction of metals 

from particulates in the unfiltered samples. Shipping and preservation 

methods were identical to those described for surface-water samples.

Analyses for unstable parameters in ground water, such as pH, 

temperature, specific conductance, and alkalinity, were performed at the 

monitoring site. Organic analyses were performed at the U.S. Geological 

Survey National Water Quality Laboratories. All other analyses were 

performed at the Mecklenburg County Department of Environmental Health 

Laboratory.

Use of trade names in this report is for identification purposes only 
and does not constitute endorsement by the U.S. Geological Survey.
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WATER-QUALITY DATA

The water-quality data for each landfill are presented in tabular form 

in separate appendices. Each appendix has been subdivided into two 

sections: a surface-water and ground-water section. All sites are listed 

in order by number used by Mecklenburg County agencies (as listed in tables 

1 and 2). Site locations are shown on figures 2, 3, 4, and 5.

Within each water-quality table the order of data presented is: field 

measurements, physical properties, biological constituents (if analyzed), 

major cations, major anions, dissolved and total solids, nutrients, trace 

inorganic constituents, and organic constituents.
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